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[S£3#-SH 0290553902 
MB] ¥j£14^10J|11B 

[mjsmvtfm] hoil 21/768 

[&mxi±mm] m^p n piiiE^tp a p/ii6T@ 7#3 5-^- y 
1*1 

\&&\ mm m 

[&mxt*mffi] m^p a piiiE^i:p D pjii6T@ 7#3 5-^- v--^^± 
1*1 

[ftp^Xag^f] mM#p n pJHE^p n o;il6TB 7#3 5^- y--£fc£#*fc 

[ft*] »_t m 

000002185 

[ftaA] 

[fttBlJ#-^] 100094053 

[#a±] 

[^^^iK#-^-] 014890 
[jfrtft&SI] 21.000R 

[«ffi*tfM>BS] 

[%#*] wmm 1 
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iff SI 2 0 0 2 - 2 9 9 4 1 7 ^- i? : 2/E 

iffi 1 

1 

[^SSett^] 9707389 
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umm i ] 

&mmmzmir&¥m&mu^mik^&xz>^x. 
m& ^)Tm<D±m^m2 mm. *mm-tz xm t 

umm 2 ] 

m i v r m £ jbjs -r h xm k * v » t m t sen <b tt & r * - v & 1& 

[Iff 5 ] 
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6 ] 

7 ] 

ft ^ l HtE«0^*#««O»jfi^ffi 0 
K«fc-#fc&JREi»*^j£1-&Iltfc*-&*, 

[»*^9] 

umm i o ] 

lifrffi&JKE**^JS-*&ie<*>ilifK, mrlB^ 1 IfeifiilKEi&ffiiSfc <fc WfEE 
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#fl 2002-299417 ^- v : 3/ 

umm 1 1 ] 

Mu±m%im*M]&-f&xm^&^xte, m (c u ) £#tf^@^£ffM-f 

[» ** 1 2 ] 

HUffi^'i TJf^J&l-^Ifltl&^Tti, (Co) £-^tf^>j T/f £ 

i* ** i Ktm<v*mfamw:<nm7&ij& 0 
1 3 ] 

frfE/^J T/f^^1-^XfItci3V>T{i, rr/s-^h (Co) ( 

W) (P) z^tf;^)TmZMi&^-z> 

tmrn 1 2 cEfo^iMi^sii^ao 

[If** 1 4 ] 

liufBf&gM v*TM^&^X* y (Pd) "C* . 

*3&», ^<t^>^Vy'!7A ( I r ) „ S# (P t ) . £ (A u) <7>v>-f*U^£ 

umm 1 5 ] 
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^-v: 4/ 



[0 0 0 1] 

^HWtt^frSBOKa^ffiiJjiOf^^il^lWL, m (Cu) BE 

[0 0 0 2] 

izim (cu) <7)iiffl^i2:< ; fT^tiTv^ 0 c ummz&m-r&t, kiu^so 

[0 0 0 3] 

ILt, 0| x. JSTK< t v V ^ > & & * S ffl^lgl 1 0 1 

10 1a, 101b) ^IFWill 1 tcffM£*LTv>& 0 t'jlT/I'^t 

(10 1a, 10 1b) (T>'?m. i s:WfctZ> X fc, 0lJxJ;fTa, Ta 
N, TiN, W, WN^^^^^^'J 1 0 2«^$^T^5 >), ^OfttlJ 
CSMi (10 1a, 10 1b) £S#&fr£d KC uri»<b££Si£>&*£Jg 
B£*£(10 3a, 103b) «$titv^ 0 

±i£0@e*&ffli* (10 1a, 10 1b) Kffi#&$ftfcS*!>j&,&&JgKjf& (1 
0 3 a, 103b) L t MCiity 'J 3 > ^ ^ ^ 'j 7iil 1 0 4 
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llgill 0 5«^TV^„ 
[0 0 0 4] 

i1\ EI 8 (a) tc^-TidU. ^El^c<7> h7>y^^^W$MWi 
Jfi^n^llfrlMSl 0 Oi^tlLt, 0Ox.tfC VD (Chemical V 
apor Deposition) feiZX *) , gtftv U =i >«r 

jft*$*> *M*f r i o i u 7 1 -xm& «t ctr i e 

ia, ioib) zmmmmi n:iit^o 

[0 0 0 5] 

HI8 (b) fcjF-J-J:-?^ 0(1 x. * >; >^ft&*v>tiC VDftt: 

i")Ta, T a N, T i N, W, WN & ^ififf 7110 2 Sr^JSR-T 

Z> o 

^l^> ^#^1" ±IBO/*U T« 1 0 2<Z>^j££iI^MK, /V) 
TM 1 0 2 «ILt^Ii:CuWy - Ki^ffMt^o 

1 0 3 £ff£j&-f£o 
[0 0 0 6] 

El 9 (a) ^iJiffCMP (Chemical Mech 

anical Polishing) ^&M.f&flfm®M% t*lZ X 

frmmmi 0 3w±b^»u mmm a o 1 a, ioh) <7>n.mz& 

If&C u &Bfc*LT, E*ftfflfll (10 1a, 10 1b) HSiftaiitLfefflii)^* 
(10 3a, 103b) t1-& 0 -^)^^ Tm 1 0 2 &Cov>T& 
(10 1a, 10 1b) 0^<7)^(±l^*$tL^ 0 
[0 0 0 7] 

>kiz, (H9 (b) H^i-idtw, Mi(i^^7 ^ 'J >^^>^ttC VDftC 
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3 9 4 17 



6/ 



> tfC V Dm- <£ «9 BMfc v n > & ^ 



c u on-fk-> n >*e^tf ^oj£ 

S i Cfc^O^UTttiSilfc&SSfc 
«I^±#$^tlf^ (2) 
I-D7^U-y 3 > (EM) m&tf 

Cu KH± O K C u 1£ Wm Jh*t 

f<7)±i:T iN 
KMU CMPfti:t@eWt:ti 
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(^!Jx.(»#It«l#BS) o 
[0 0 12] 
[IMff^iSfc 1 ] 

m6 i®*mfeMm®&is>#i>'<y^mM ( PP 1 3-1 8, 20 

0 1) 

[0 0 13] 

»^ntx^lv^lt^^m ^oftfe^Kfi/^v^A (Pd) t& ? 

UllOliiSitirn-b^ (ift^-y^) K£tt£Pnm££I£^1-&£# coif 

T*-C**C u(±fNI^'b&o-Ci3»K *-0%#ti$N|je# 1 0 3c fcP*tf 
ttti/^o M^7 0 n-fex (ggM y*) Kjsv^T, tt^OS§v**&Jltfc# 1 0 3c 
^<*>S:£f±, C uOig&J: 19 Sv^^tCli, Cu^®fitfe(± 

JCTt, SE^^O^-T K«M£*K E*ftom^fi<J&^®«£«^£-£ 

„ xi/^hnv^^V-y 3 > (EM) ^ t"<7)i«tt L < $ L J ^ 

o 

£ biz^ P dilfc ITJa < f ffl $ tit v^»n'7 v A^M^°7 y A ^ 
tx$> *K -tub o^-ao p H f±gM£4fl K:*: § v> d t ip h C u £ >f * zsi£L*-f 

[0 0 14] 

* ? &izftt>ti& mm -fu-k^Kimh wm^ <d?*- v £ -r 
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^-v: 8/ 



[0 0 1 5] 

m-fc-f im k & v » -c Mi e#JS e*& k ^ x. ^ n & ^ * - v * ©M-f & & *■ wtr 

[0 0 16] 
[0 0 17] 

m.w.x$> o r , ^##ii«tc^ $ titzm i iiio±i tc^jfi $ tifz&mmm 

[0 0 18] 

3MR^^j5fe$*L^» 1 jfft*KO_h!i(j:^$n^«E*fti:, #JSEH?)_USK 
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#11 2002-299417 



9/ 



[0 0 19] 
[0 0 2 0] 

w.<vmmmx%>z> 0 

a, lib) fimmmmmi n«$tLti^ 0 fa7;K7y>s^(i 
, B£#ftfflp <^>jg® ^ $ h K^m i o & iftcit-r^ n > * * > *-^**K»t 

seiiffl^ (iia, lib) &m&&t*£7izcufrb&z>n#>&fr&mwiB. ( 

13 a, 13b) tfJ&mztiX^Zo 

±&<D&mmm (i i a, i i b) ^s^&^Tts^&^jggeii (i 3 a 

,13b) Olli:, C o - W- P ^ ^<DC o MtWb 2 /^'J 71 1 5 

iFfoWL £ fix & 19 , ^<D±mK$\}K. l^mit '>'J3>4 ^W^felittTO^ <b & & ± 

[0 0 2 1] 

•rc-c\ -hisos^^^gem (13 a, 1 3 t>) f±, i2A*u 71 1 5 * 
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^-v: 10/ 



M\Bltf'hZ^7tm'?$>2>, ^'Jy-)A (Ir) , fit (Pt) , i (Au) & ^ 
[0 0 2 2] 

111 2 ~EI 6 ttJi!BO^*frilil<O»ai^SO|4fiXe*^'tWfffi0'C**o 
if\ ta 2 ( a ) H^-t «t -9 K> ^m^O h7>y^^^ ^O^ift ^tf*^ 

Sis iiFRIE (ESt4^ * >^ -y ^ > V) & £V>.x -y y y^3& £*K J; *) „ 

mmm (i i a, nb) £@PMfi§u nzfm-t&o 

[0 0 2 3] 

02 (b) tZTFirX o ^Jx.{f^/N° y y- <j >7^l)VMiC VD&tc 
i^Ta, T a N, T i N, W. WN & <!f £J£;i»£-£\ ^ 1 TM 1 2 £ffM 

-r 

[0 0 2 4] 

EI 3 (a) Ktf1~J:9^ #llx;f£;o\- -y y* 'J > v>(2 C V Dy£&c 

X *K fjl 1 M'j Til 1 2 ^MtTMt:Cu(Oy- Fi 1 3 s £^J&-t& 0 - 

ox^Ki, ±ie<7)^ i /snj T @ 1 2 of^^ii^^^^m-ra - 1 & < tf 9 

o 

[0 0 2 5] 

Ei3 (b) izj^-rx o iz, wx.&w&* ? *mm^x n c uov- kjs 

1 3 s J: -9 CLt, C u<73S#&*3WS 13^C u^v- K« 1 

3 s b—fcKT&fc-tZo 
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^-v: 11/ 



[0 0 2 6] 

ci.it\ c \\(om,tb&&mwm 1 3 1 lti*, tist^^i2A'j7ii 5 
-sxfinjo^T, c u c7)a^6^#mii 1 3^^f^^tL^>a^^^^ 

JSBB«ft (13 a, 13 b) K^-x. h fih - v &»tf£^£-£T 
[0 0 2 7] 

■cfcK. 0 4 (a) ^!lx.(fCMPv**^v^imiJlWMS^tl' 
«t 1 3©±ffi^f)«flL, lEi&fflj* (11a, lib) on* 

Ki3tt£C u ^iiLt, KUfflff (1 1 a, lib) tcSfe&f tt/iS^* 
ilffil (13 a, 13 b) h"t^> 0 Z<Dt I, fl TM 1 2 t:ov>t^ffi 

(11a, lib) <&n««>*&#f±l5fc*S*L*o 

[0 0 2 8] 

&«8M y^r^S^J; «K ffi#&«&£JRffi*ft (13 a, 13 b) <7)±Jf 
m^lfC o-W-F <DC o mm frh fr&mWM (l 3 a, 

13 b) 0#jS7C*Ol£fS[4:l»jIi-r4*2^VTJll 5^Mt-6o 

ClOIflfiEU (b) ~EI6 (b) tc^^im^Xfl^^^ 19, Z<D&X.miz 
ov>T|H4 (b) ~[U6 (b) ^tlsitJ^T^t^o 
[0 0 2 9] 

cMPfes>ti±*»we«Lam:*a4e>ji*^jRiEi6 (1 3 a, 1 3 t>) ^ 

^t^B#*-e->^/N(iW^J^T^^tLTV^(7)-C, gJ4 (b) * 7 

o 

X 1 09 atom/cmUlT) i:f * - 00 g &€j <h Ltv^o 

$ <b fc, _hfE<7>£ 1 1 K^rti, &*6&<^:£JKSe*& ( l 3 a , 13b 
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^-v: 12/ 



*IStM£ffl $ ti & % ffiOft^ffll £ L T te. H F , * W - h #J £ Z&mf h ft 
[0 0 3 0] 

il*-CI!fe*L»C<^Cu^?>*&ai6ai*^JKE» (13 a, 13 b) 

<vmm±. izi&mztizcu &mm m *. if, bta > v hj r v- m * ^ 

hho — o(i, J ■*>mMfc£2>Xs*y ? V >rx»$>t), Ar, Ne, Kr^t' 
OTfifti&JfJsZT'? X-?itL, *y*-'^m<7>5 nmJ^T(7)X7f >^^|f9M 

7ki?f (H) U CuMI^'J7ht7$^^ 

-r^^c u «»mfc*iei±, fat c m p a* ^ v> liifiif it<^a» t 

LTiB/BLTfc <fcvv^ CMPft*^^lil»iItO^ ^tfo 

o 

[0 0 3 1] 

i5 (a) t^ti^:, Cu**fc (13 a, 1 

3 b) ©SI«tLtij!l^ y^I^ff^o S#>&«*.£JRBB*§1 (13 a, 13 
b) Oi»ai5^«fth«El 4H«t 0*»$*t* o 
01*. If. ilMa-Cli/^y^A (Pd) Srfflv^ 0 CO p dMt LTl± 

[0 0 3 2] 

^ic. EI 5 (b) izm-TXoK, 7 4 -)Vb*±.lzlf&t2>P d 
<7)i2^W2 £*T9o 
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^-v: 13/ 



[0 0 3 3] 

gJ6 (a) fc^tJ:-? fc, P d^<b£&fel!#U y^r^tLfcJg 
i£>&*&JRBE*§l (13 a, 13 b) ©III:, &«#M 7«i:i *K tfflxJf 
Co-W-P^<b«r*$2A'jril5«:fj£no dOIftri*, El 4 (b) - 
HI 6 (b) iZTF-fumvyQKDEEtz&X&X-h&o 

[0 0 3 4] 

B| 6 (b) tc^i-id^, 7^-^K±C^$atv^ll(S^-7 
[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 
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^-v: 14/ 



<h ^b h b <t) n & & *SiP H &#-c * & o i- & *> > c u nm<7> *r * - v i± c u raio 
*§&&#-cs&£l-cv** 0 ,r*u±, is B B H fi#tc(ic uit ^^.-r^mm (o) 
(n) iw«^jot<4<o-c, ztibitc u toift^^ijrtc 

[0 0 3 8] 

P di:otI}:J:Sx7f>^2o^<ffli^ii-cv^o flclfc^TtliarafcK: 

C u S 0 4 ££fiC u C 1 2 Lt, P d t<Df£&K£2> 

>it. xyf>^$*i, ii:PdliCuOxyf>^$n^'f h^tSi 
[0 0 3 9] 

fi£oT, C u g^i:^t l> / >t - y ^fp$IJf ^ /:^t:fi, *£ B B B f£#tc.i. - y > 
[0 0 4 0] 

o # Ci * C o -W-PJf£C uSe«l<7)±B<7)/^'J Tilt L-CiSffll" 
4 -/n -fc * c is t> T , -fcmimm \z\ £ »t £ ftfeflEtf) oiyn-b^t^-y^t 
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^-v: 15/ 



uSfil^Wfflt^tCJ: »K P dl!li6oi(:J:^CuSS^^ 
[0 0 4 1 ] 

(1) Co-W-PJfCti, Cui:WtJS^'J7tt^tt^/:i6, Cu@S 
i±CC o-W-Pl*«t^:iCJ; »k C uti^'J t14£*1-£^ 
famzti&o ^(Dtztb^ ^*<7)C uK|^-7°n-b7,T?iiffl$nTv^ S i N, S i 
C^^O|fe|fII^J:^,^-v ^ 7° n -b X i !±Hlbt I ^ 0 S i N, S 

i c & t<D^) rmm loit^ii 4 - 7 < , ®rBim^^sim^^±tf 

[0 0 4 2] 

(2) c ummmm&it<7)~^<7)mmt it, cutA'jTWtofi 

K£&t£^l^ h nv^ v a y (EM) ^i^i/f» ? *^o .TtUiCui: 

o 

[0 0 4 3] 

J^TK, C u<Dmi6&&ffi.WLKP d X 19 J jryikMfclVhZ^ I r , Pt, A 
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^-vl 16/ 



Ai^tT, (i) C u<7)y- Ki 1 3 s CiW^rlAt^Mi: (i i 

) c u (Dm^^mmm 1 3 *mm.-fz>mffi* ? ^^mxmmzmx-t 

[0 0 4 4] 

(i) WCuOy-Ml 3 s tca^^rlA-t^^^ov^T^i-^o 
Cu(?)y-Ki«t:(i, t£3fc:££t?ii. %&C ? -V v h t LT 
9 >j >^HTjSRi"4*&*% < m^htiTts LSI $i*ffl 
%$-X:i>Jj^}/y v^*&#f SIS (self ionized sputter 
i ng) ^SIP (self ionized p 1 a s m a ) & ^3&*ffl V* £> ft 

Wm.Wtf$k2>tzi!>, hi ac (tmvs) O^^fflv^cC VD&K J: & 

[0 0 4 5] 

( i - 1) v Y-Z&hC uW»^/M-CJo<M 

Cu^>-Kil 3 &\zmKM*&X-tZ>titb^ Y X & Z> C u KfflR 

m*m.^x&< z.tx\ mu%o<om,\z*itzc uf-y? v ? >j yrm 

K-CJ&MU Cuy-FitLtfflv^ 0 
[0 0 4 6] 

( i - 2) c u tmmzm* K&mLTmmzit&jjfe 

C uOv- K« 1 3 s K^MJ£?lA1-&7t*^ C u fc^ipJ»S:5S^flti|-t 

o 

'J y 7<r> a y h n - 7 tf x 4 1 On m@j£"C£>& t-f&t. Cult a 
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mi 2 0 0 2 - 2 9 9 4 1 7 



-^-v: 17/ 



[0 0 4 7] 

( i - 3 ) cut * gu * tzj&rn txcut mmmm^. l tzm&vym 

c u<7)v- Fins Ki&&n&*iSA1-*fc*, C u <hv^»^gij^^^;Mi- 

f^fjlifttii^ < „ ^t>\Q>%> co-sputterin g&TMgl" 

co-sputterin g^t {±|W|Bf KC u tmijatoZJ&Mrf &^V*T*& *) 
, v - K« (±*^ic * o T *3 «b Cut T&j»ri f il3E L fc4KSI C^otv^o 
^MTO&AfiJiO. 1 %JSJLk-C£>& 0 - i-^ffi^L^tttKi^^^v^ti^ c 

yym&o 1/1000 i:t^ra^i)o 

[0 0 4 8] 

CVDffiia^y- VmoWrBr, (i-2) ojfiR^ftoJ:-9jciBtJi$-fr-CjS 

(i-i) <^&tra&s^l-&^{±, cvD^ia^Cu^ca 

tz^Wk if xfWMZ ?MtL (f «fc v \, 
(i-3) ^CflLtii, X/N-y * V >^EE# t C VDJE^OjS^fc J: 

y 9 V >9~jfXj±<DmMit, C V + 1 'J 7 i Lt A r ffl LT, 
A r tCT^^y * «; >^£^T9 itKJlot, ^*Tfi6"TN±fcV> 0 
[0 0 4 9] 

( i i ) CuOlftMfli 1 3 Zl&WL-t&nM* y ^^mx&im 
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■fr*^i** J **o iMi:HLt(i, mu^Z^u- Mb$-£**i'- hftjfc^ 

ffi-r*ur«t<, ^jtL-cti. 15^, 
^<D : mm^mLxa s o. oi%^iii<, -£?>±i&nraLTt±. m 

[0 0 5 0] 

<b|SgSfifcv>o ffilAJf, ( i - 1) IZTF-f KJf^OjSSipJ»iSA*i*t> ( i 
[0 0 5 1 ] 

C u EiSft^08&in»#At±_hSE<Z> i n & y°v -fex Sr^jfii-***, C u BE^* K 

st^a^t t-rti, ife^siaa? : 4 5 ow, i&msr^ei : i^ 
jull, i;feaf i^: sh^k tK^^x *m&-tfx*, m*8km%fe: m 

iStfc'jJ 3 . RTA (rapid thermal anneal 

i n g) „ h-^ho 

mmir2>0kftii, BMmum. : 1 5 o - 2 5 0 ^a^w : 1 - 2 mr^, 

[0 0 5 2] 

S(i5 0 TC/^T^Ii Lv> 0 



ttifE# 2003-3069413 



mm 2002-299417 



^-v: 19/ 



&7fc#i$*IU IMi^^it^xAii^f^ii/: T4 7. (C0 2 ) £ 
[0 0 5 3] 

(a) in 3 (b) ^ti^'^ta^cuoi^ii -eo-tJin*^ 

[0 0 5 4] 

(B) H3 (b) ^tt^7^r{:J:4Cu<7)iWf, mu^Z-ify 
[0 0 5 5] 

(C) EI 4 (a) ^^i-CMPyi^7t(im^WS^<t^¥ffl'ft:^J:<^KI»^ 
tif:CuiMU iM^lL, MCCMP-St:t7^ KJitc^MJ 

j&EHcjoV^T. C u<7)T*-eab^^ 1 ^'J Ti 1 2 (iWa-^T^^tTi3<^S 

[0 0 5 6] 

(D) [3 4 (a) ^^^CMP^t7t:(imft?WJg^J:^^FS'fbi3<ty : lE»M 
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^-v: 20/ 



[0 0 5 7] 

( 1 ) c u E«ut«u«[«^ * - 1 j; n % vtmmix>&m.xh^ 

(2) ^«^S5v»S i N, S i C*^3&*»< ifctt^SS 

(3) ^m^O^S iN, Si Cfc 2fc(±^Hi::&&fci&, 

(4) C uE*tt#6^ili:0#M0^jiSf14(±i|v^c«6, xi/no?^l/-y 
3> (EM) if&mzit EM»ttSr^k$-fr&o CuEi±t:t 

(5) ^*'J7«S iN, S i C*fliJEi(Sfi>*0»v»ifC3b !K XF^v 
^V->3> (SM) , EMSt14£#fb$-£&3!H-C*&o ^a^A'JTlfei 

( 6 ) P d y ^rfft^ J: 2>m%C u^y^- ^36*©*$ ft* 

( 7 ) p d tt^ y «t & Kite u ^<7> r ^ - v^i&m $ tiz> tztb, num 

(8) P dtt> 7^rti:j:-&ElC u^iST^ -^^fti^n, Cuco^ 
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^-v: 21/ 



[0 0 5 8] 

m x. (i\ ±/i os£^^ «t ?m^?L^j& k ^ it & u v ^* 7 y i -xe k& »t & ^ 
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